31P NMR study of intracellular pH during the calcium paradox.
Reperfusion of an isolated mammalian heart with a calcium-containing solution after a brief calcium-free perfusion results in irreversible cell damage: the calcium paradox. It has been suggested that acidification of the cytosol, as a result of hydrolysis of ATP and accumulation of calcium by mitochondria, is an important factor in the development of the calcium paradox. Phosphorus nuclear magnetic resonance (31P NMR) spectroscopy was used to investigate the course of intracellular pH during the calcium paradox in isolated rabbit heart at 37 degrees C. Intracellular pH was measured from the chemical shift of the intracellular inorganic phosphate (Pi) peak. During control perfusion and the subsequent calcium-free period intracellular pH amounted to 7.1. After induction of the calcium paradox by readmitting calcium to the perfusion fluid, intracellular pH amounted to 7.0. It is concluded that acidification of the cytosol does not play a causal role in the development of the calcium paradox.